AD-A105 761

UNCLASSIFIED

NEW YORK STATE DEPT OF ENVIRONMENTAL CONSERVAYION ALBANY F/G 13/13
NATIONAL DAM SAFETY PROGRAM. MEAD RESERVOIR DAM (INVENTORY NUMB==ETC(U)
AUG 81 6 KOCH . DACWS1=79=C~0001

T
EEEVIENERERESEE




. L.
MUY Y )1

SECURITY CLAsnFlCATm—u QOF THIS PAGE /When Data Frterad)

" o KEAD INSTRUCT!ONS
REPORT DOCUMENTATICN PAGE REFORE COMDLETa FORM
1. REPOAT NURSER 2. COVT ACCESSION NU| 5. HECISIENT'S LATALOG NUMBEH

iRty
5. YYP¥® OF REPORT & PERMOD COVERED
Phase I Inspection Report
National Dam Safaty Progran

6. PERFORMING ORG, REPORT NUMBER_

4. TITLE (and Sudiitle)

Phase 1 Inspection_-li?eport
Mead Reservoir Dam

Lake Champlain Basin, Clinton County, N.Y.
Inventor . 237
(Au THOR(4) !

)
10/ - ' '
| ,csoxcsﬁgo& : RA -
2o . 7 DACW51-79-C~gpg1

9. PEIRFORMING ORGANIZATION NAME AND ADOQRESS . 10. i:‘—’i?:oia“f’d.i?r“u’u?ziégg' TASK
&
New Yor¥ State Department of Environmental -~

Conservation 50 Wolf Road

Albany, New York 12233 “\//j'/”’

11. CONTROLLING QFFICE NAME AND ADDRESS

o T oaTE: ;
Department of the Army . (j/)26 Augeet==l08 1 <
26 Federal Plaza New York Dlstrlct CofE I HMBER OF-RACES ——

New York, MNew York 10287
13. MONITORING AGENCY NAME @ ADDRESS(I! different from Controlling Oftice) | 15.
Departzment of the Army

26 Federal Plaza MNew York District, CofE

8. CONTAACT OR GRART NUMBER(e) o

-

-

SZCURITY CLASS, (of tre report)

UNCLASSIFIED
New York, NY 10287 : 15a. DECLASSIFICATION/ DOWNGRADING
2 . SCHEDULE

16. DIGTRISUTION STATEMENT (of thia Report)

’

] Appruved Lui puvlic reievase; Distrip n uniimiced.

s H - L
AP P
'/- DISTRISUTION STATEMENT (of the obm-et 't enteret TH Block 20, If ditferent {rom Repor)

National Dam Safety. Program. Mead Reservoir @\ELECT
Dam (Inventory Number1237), Lake Champlain

Basin, Clinton County, New York., Phase I _ .OCTI 9198.1
Inspection Report_\ 5 .
T8, SUPPLEMENTARY NOTES. . - e

S

"Original contalns color . - L. H PR
* . 'plates: All DIIC veproduct= - " T S L
e t¢ons will be in black and ) I Ee T
; T white® N TS L T
19. KEY woaos (Contimue on reverse side il necessary and identily by dlock number)
Dam Safety . Mead Reservoir Ds
National Dam Safety Program 5 : . Servolr Dam.
. . .- Clinton County
Visual Inspection : " Lake Champlain Basin -
Hydrology, Structural Stability ) . P . s

20. ABSTRACT ("'avv-uv- an revorne side I necesesry aod Identity by dlock number)

This rep!‘. pcavides information acd analysis on the physical condition of the
dam as q’hna raport date, Information and analysis arz based on yvisual ;
1nspecti’ of the dam by the performing organization. "_
E Visual inspection ¢ this Jam did not reveai conditions wnich f’;;
ccwst'»u1p én inmediele nezerd to humen life or preperty. However, the

der b2s sowe cdeliciencie which require further engineering investigations.
DD .:::'.'n 1473  €ormom.oF Y yoV 831s OBZOLET . é 24 ¢7d o
- . SECURITY CLASSIFICATION OF THIS PAGE (®hen Dera Enteeady
ILme T T T T T e R deui M e o




N

' «:-m’m%

;.':*.‘lnb

An area of concentrated seepage was noted at the downstrecm
tee ¢f the emdenkment., This area was approximately in line with the
comcrzln cate hetse. Seepagt was everaing at o rate estinatel
10 to 70 sz2llons per minute. while eonly cne area of concentral
was rctid, the entire arez beyond the downstreem toe was wet en
Water was ficwing cut ¢f the nillside in several areas imnrcdizie
stream ¢ tiie embankment- ricnt abutment contact.
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The structurel stability enelysis performed for the spillway
sectinn indicetes thav cafety factors ere below recommended values for all
conditions studied. The sliding safety factors for severe loacding conditions
such as ice Toading or flood flows indicate that the section would be un-
stable if subjected to the<e lcads.

[t is recommended that within 2 montns of the date of nntification
of the cwner, investigetions intd ihe seezage and structural stebilitly
pronlens chciic be commenced. Remedial measures which are reguired based:
on these invesiigations should be completed within 18 months. ;

The hydrologic/hycreulic analyses pertormed indicate that the
outflows from all storms exceeding 54% of the Probeble Maximum Floed (PMF)
will result in flow over the emergency reijef weir segment of the embankment.
The dam does have sufficient spillway capacity to pass one-half the MNP
withcut the emcarknent being cvertopped. Therefore, the spillway capacity

is rcted as iradequate.
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PREFACE

This report is prepared under guidance contained in the
Racommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtaized from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigartion is to identify expediziously
those dams which may pose hazards to human life or propverty. The
assaessument of the general condition of che dam is based upon availabla
data and visual inspections. Detailed iavestigation, and analyses
involving topog=aphic mapping, subsurface investigatioms, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studias,

In reviewing this report, it should be realized that the rsportad
coundition of the dam is based on observacions of field counditioms
at the time of inspection along with data available to the iunspeciion
team. In cases where the reservoir was lowered or drained srior to
inspection, such action, while improving the stability and safecy of
the dam, removes the tormal load on the structure and xzay obscure
cartain condizions waich might otherwise be detectable if inspected
under the normal operating envircmment of the scructura.

Iz i{s important to note that the condition of a dam depends om
2umerous and constantly changing internal and extermal coanditicas,
and is evolutiounary in nature. It would be incorTecs Zo assume :zhat
the praseat condition of the dam will continue to represeat the
condision of the dam ac some point in the futurs. Ouly carough frequeat
insgections can unsafe conditions be deracted and only tirough contiaued
care and saiatanance can these conditions be prevented or corrected.

Phase I inspections are not intanded to provide detailed avdrologic
and hydrzulic analyses. In accordance with the eszablished Guidelines,
the Spillway Test f£lood is basad on the sstimaced "Probable Maximum
Tlood" for tha region (greatesc reasonably possible storm rumoif), ot
fractcions chereof. Because of the magnitude and rarity of such 1 stor2
avant, a finding thac a spillway will zot pass the test f£lood sheuld
not be iatarpreted as necessarily posiag a highly inadequate condition.
The test f£lood provides a neasure of relative spillway capacity aad
serves as an aide in determining the need for wore detailed hydrologic
and aydraulic studles, considering the size of the dam, its general
condition aad che downstream damage potantial.

UNTIS GRASI
DTIC TAB
Ununnouncad )
Justiflcatior_-_ -
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mead Reservoir Dam
(I.D. No. NY-237)

State Located: New York

County: Clinton

Watershed: Lake Champlain Basin

Stream: Mead Brook

Date of Inspection: June 16, 1981

ASSESSMENT

Visual inspection of this dam did not reveal conditions which
constitute an immediate hazard to human life or property. However, the
dam has some deficiencies which require further engineering investigations.

An area of concentrated seepage was noted at the downstream
toe of the embankment. This area was approximately in Tine with the
concrete .gate house. Seepage was emerging at a rate estimated to be
10 to 20 gallons per minute. While only one area of concentrated seepage
was noted, the entire area beyond the downstream toe was wet and swampy.
Water was flowing out of the hillside in several areas immediately down-
stream of the embankment- right abutment contact.

The structural stability analysis performed for the spillway
section indicates that safety factors are below recommended values for all
conditions studied. The sliding safety factors for severe loading conditions
such as ice loading or flood flows indicate that the section would be un-
stable if subjected to these loads.

It is recommended that within 3 months of the date of notification
of the owner, investigations into the seepage and structural stability
problems should be commenced. Remedial measures which are required based
on these investigations should be completed within 18 months.

The hydrologic/hydraulic analyses performed indicate that the
outflows from all storms exceeding 54% of the Probable Maximum Flood (PMF)
will result in flow over the emergency relief weir segment of the embankment.
The dam does have sufficient spillway capacity to pass one-half the PMF
without the embankment being overtopped. Therefore, the spillway capacity
is rated as inadequate.




Approved By:

Date:

)

Several other deficiencies were noted on this structure.
These deficiencies should be corrected within 12 months of the date of
notification of the owner. Among the actions required are the following:

].

5.

6.

A11 trees. and brush growing on the dam should be cut
to permit a more detailed visual inspection of the em-
bankment.

The minor leakage through the upper portion of the spillway

. gravity section should be eliminated.

Grass and weeds groﬁing through the joints between concrete
slabs on the spillway discharge exit channel should be re-

moved.

The joints between the slabs on the exit channel should
be sealed to stop the flow of water beneath the slabs.

Debris and sediment in the lower plunge p661 should be
removed and brush and trees growing immediately downstream
of the end of the plunge pool should be cut.

An emergency action plan for the notification and evacuation
of downstream resident should be developed.

QML)@@Q\ "

E%grgeQKoéh
Chief, Dam Safety Section
New York State Department
of Environmental Conservation
NY kjcense No. 45937

/

ot. W.M. Smith, Jr.
New York District| Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
MEAD RESERVOIR DAM
I.D. NO. NY-237
DEC NO. 218B-236
LAKE CHAMPLAIN BASIN
CLINTON COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL

a. Authorit
The Phase 1 %nspection reported herein was authorized by the

Department of the Army, New York District, Corps of Engineers,
to fulfill the requirements of the National Dam Inspection Act,
Public Law 92-237.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions
of the dam, to identify deficiencies and hazardous conditions, to

determine if these deficiencies constitute hazards to 1ife and
property, and to recommend remedial measures where required.

DESCRIPTION OF PROJECT

a. Description of Dam
The Mead Reservoir Dam is an earth dam with a concrete core wall.

The dam has a concrete gravity overflow spillway section and two
Tow level outlet pipes.

The dam is 673 feet long and a maximum of 65 feet high. The

crest width is 12 feet. The upper portion of the upstream slope

is 1 vertical on 2 horizontal. The lower portion of this slope

is 1 vertical on 3 horizontal. The downstream slope varies from

1 vertical on 1.5 horizontal near the top of the slope to 1 vertical
on 3 horizontal at the bottom. On the higher embankment section,
there is an 8 foot wide berm near the middle of the downstream
slope.

A concrete core wall extends from the spillway section to 75 feet
from the right end of the dam. The plans indicate that there is
no core wall to the left of the spillway section. The core wall
is about 18 inches wide at the base and tapers to 8 inches wide
at the top. It is supported on a spread footing located a mini-
mum of 4 feet into natural ground. One 30 foot long segment of
the core wall near the spillway section is supported on sheet
piling.

The spillway is a 20 foot high, Cyclopean concrete overflow
section which is 40 feet long. At the downstream toe of the




gravity section, there is a 20 foot long plunge pool for
energy dissipation. A 2 foot wide drainage channel extends
from the downstream end of the plunge pool to a point on the
outlet channel. This drainage channel is 66 feet long and a
maximum of 8 feet deep. The spillway channel below the plunge
pool proceeds down the natural slope. The channel is paved with
concrete slabs for erosion protection. These slabs are placed
on the slope of a trapezoidal cut to form the left side of the
spillway channel. The plans indicate that there is an under-
drain running down the entire slope beneath these slabs. The
right side of the channel is formed by a reinforced concrete
retaining wall.

There is another plunge pool at the base of the channel. A
vertical concrete wall which is 5 feet high forms the downstream
end of this plunge pool. There is a conduit which extends from
the right wall in the lower plunge pool to the natural stream
channel (a total of about 80 feet). This conduit drains the
lower plunge pool during Tow flows.

There is a circular concrete gatehouse located on the crest of
the dam to the right of the spillway section. This gatehouse
contains the control mechanisms for three inlet pipes and two

low level outlet pipes. There are two 20 inch pipes and one

24 nch pipe, each with a different invert elevation. The intakes
to these pipes are concrete structures located in the reservoir
The two outlet pipes are a 24 inch pipe which is the main water °
supply line and another 24 inch pipe leading to a 42 inch con-
crete.blow-off pipe. This 42 inch pipe extends for 175 feet

to a headwall just beyond the downstream toe of the dam and
outlets into the natural stream channel. There is a concrete

box outlet structure at the end of this conduit.

There is an 18 inch conduit which enters the reservoir beyond

the right end of the embankment. This pipe permits the diversion
of water from the Saranac River into this reservoir.

b. Location

This dam is located off Rand Hill Road in the Town of Plattsburgh,
New York. It is about 1 mile north-west of the intersection of
Rand Hi11l Road and New York State Route 3 in the hamlet of West
Plattsburgh.

c. Size Classification

This dam is 65 feet high and has a storage capacity of 2827 acre-
feet. Therefore, the dam is in the intermediate size category

as defined by the "Recommended Guidelines for Safety Inspection
of Dams."
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1.3

d. Hazard Classification

This dam 1s classified as a high hazard structure due to the
presence of two s fate highway (NY Rte 374 and NY Rte 3) and

give homes adjacent to the stream channel downstream of the

am.

e. Ownershi
This dam is owned by the City of Plattsburgh, New York.

Mr. George M. Miller is the City Engineer. His address is
City Hall, Plattsburgh, New York 12901. His phone number is
(518-563-7730.)

f. Purpose of Dam
This dam impounds a reservoir used for water supply by the
City of Plattsburgh.

g. Design and Construction History

Available correspondence indicates that a dam has existed at
this site since the mid-1800's. The original structure was

a timber crib dam which partially failed in the early 1500's.
This crib dam was completely removed and the dam which presently
exists was constructed in 1923. The dam was designed by Met-
calf and Eddy, Consulting Engineers of Boston, Massachusetts.

h. Normal Operating Procedures

There are no prescibed operating procedures for this structure.
Water is withdrawn from the reservoir as required for water
supply.

PERTINENT DATA

a. Drainage Area (sq. mi.) 6.39

b. Discharge at Dam (cfs)
pillway at Maximum High Water 2827

24" Blow-off Pipe (water level at spillway crest) 101

c. Elevation (USGS Datum)*
op of Dam 541.5

Crest of Emergency Relief Weir,

(Embankment Section) 540.5
Spillway Crest 533.0
Invert of Bottom Low Level Inlet 465.0

* (USGS Datum= Plan Datum + 16.5)

d. Reservoir - Surface Area gacres)
op of Dam (Emergency Relief Weir Crest) , 105

Spillway Crest 74

e. Storage Capacity (acre-feet)
op of Dam rgency Relief Weir Crest) 1895
Spillway Crest 1228




‘ f. Embankment

Type: Compacted zoned earth embankment with concrete core
wall; most impervious soil in section surrounding core wall;
stone fill segments at both upstream and downstream toe.

Embankment Length (ft) 550
Slopes (V:H) Upstream- Upper Slope 1 on 2
Lower Slope 1on3

Downs tream- Varies from 1 on 1.5 to 1 on 3
( 8 ft. Wide berm on higher section)

Crest Width (ft) 12

. Corewall
Type: Concrete wall with spread footing buried in existing
ground; one 30 ft. long segment supported on sheet piles.

Length: (ft) (from Teft end of spiliway to

75 feet from right end of dam) 370
Width (in.) Crest 8
Base 18

h. Spillway

ype: Ungated Cyclopean concrete overflow section, with
plunge pool at toe of gravity section, paved channel down

the natural slope, and plunge pool at toe of slope. A conduit
d;ain ?xtends from lower plunge pool over to natural stream
channel,

Length of Weir (ft) 40
i. Low Level Inlets/Qutlets

(1) Inlets - Two 20 inch pipes and one 24 inch pipe each
with a different invert elevation lead from the reservoir
to the gatehouse; there is a concrete intake structure in
the reservoir for each pipe; flow through each pipe is con-
trolled by valves in the gatehouse

(2) Outlets - Two 24 inch pipes; flow controlled by valves
in the gatehouse; one pipe is the main water supply line
while the other leads to a 42 inch concrete blow-off pipe;
42 inch conduit is 175 feet long and outlets through a
concrete box structure.




. Appurtenant Structures
ali Gatehouse - Circular concrete structure located on

crest of dam; contains control mechanisms for valves on
all the inlet and outlet pipes; another 8 inch diameter
pipe leads from sump in gatehouse to the 42 inch pipe;
this pipe can drain the gatehouse.

(2) Diversion Inlet - 18 inch pipe outleting at a concrete
headwall beyond right end of embankment; pipe allows diversion
of water from Saranac River into the reservoir.
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SECTION 2: ENGINEERING DATA

2.1

2.2

2.3

2.4

2.5

GEOTECHNICAL DATA

a. Geolo

The Mead Reservoir Dam is located in the Champlain lowlands physio-
graphic province of New York State. The Champlain Lake Plain is a
low, relatively flat area underlain with marine clays and limestone.
Drift deposits and peak bogs are common in the northeast portion of
the plain. Bedrock in the area is from the Ordovician era (435 to
500 million years ago). A review of the "Brittle Structures Map of
New York" indicates that there is a normal fault which runs through
the reservoir, approximately 1500 feet to the west of the dam.

Surficial soils in the area are the result of glaciations during
the Cenozoic Era, the last of which was the Wisconsin glaciation.

b. Subsurface Investigations

There was some subsurface information available for this dam.

Logs from 11 test pits were shown on the 1923 plans. These logs
indicated that the foundation consists of muck and loam underliain

by clay. At the right end of the dam, there was up to 30 feet of sand
overlying the clay.

DESIGN RECORDS

The present dam was designed by Metcalf and Eddy, Consulting
Engineers of Boston, Massachusetts. A complete set of plans as

well as other design information is available at the City Engineer's
office in Plattsburgh. Selected sheets from these plans have been
included in Appendix F.

CONSTRUCTION RECORDS

The dam was constructed in 1923 by the Bluff Point Stone Company.
Metcalf and Eddy performed the construction inspection. The available
plans are record plans and therefore, represent the as-built condition
of the structure.

OPERATION RECORDS

No operation records are maintained on this structure.

EVALUATION OF DATA

Information used for the preparation of this report was obtained from
the Department of Environmental Conservation files and from the City
of Plattsburgh's files. The information available appeared to present
reasonably accurate data concerning the structure.




SECTION 3: VISUAL INSPECTION
3.1 FINDINGS

a. General

VisuaT inspection of the Mead Reservoir Dam was conducted on
June 16, 1981. The weather was sunny with the temperature in
the eighties. The water level at the time of the inspection was
about 6 inches below the spilliway crest.

b. Embankment

Visual inspection was hampered by trees, brush and weeds growing

on the embankment. The problem was most severe on the lower portion
of the downstream slope to the right of the spillway section. A
bamboo-1ike weed completely covered this portion of the slope, making
a close inspection impossible. Trees and brush covered the upper
porti?q of this slope and most of the rema‘nder of the embankment

as well.

The crest of the embankment was slightly uneven with several minor
irregularities noted. At the left end of the dam, the crest of the
embankment slopes gradually downward. This segment of the embankment
w;th a Tower crest level is called an emergency relief weir on the
plans.

Several deficiencies were noted on the downstream slope. The entire
area along the downstream toe of the high embankment section (to the
right of the spillway section) was wet and swampy. One area of con-
centrated clear seepage was noted at the toe of the slope approxi-
mately in line with the concrete gatehouse. Seepage was emerging at

a rate estimated to be 10 to 20 gallons per minute and was forming

a small pool of water beyond the toe. The City Engineer was aware

of the existence of this seepage and stated that it had been occurring
for a long period of time.

There was also water emerging at several points along the natural
slope immediately downstream of the contact between the embankment
and the right abutment. These points were all below the berm which
is located near the middie of the downstream slope. Water was also
flowing off the adjacent hilliside and into the downstream channel
near the concrete headwall at the end of the 42 inch blow-off pipe.
It could not be determined whether these flows were the result of
seepage through the dam or hillside groundwater.

¢._ Spillw

The spiliway was in satisfactory condition. There were some small
cracks in the abutment walls and some spalling on the downstream

face of the gravity section. Minor leakage through the gravity
section was also noted. This leakage was exiting about 2 feet below
the spiliway crest. There was some localized erosion on the upstream
embankment slope for about 20 feet from the spillway's right abutment.
This erosion was believed to be the result of wave action.




3.2

A small amount of water was flowing out of the concrete channel
which drains the upper plunge pool. This water flowed over the
concrete slabs which line the exit channel and then disappeared
beneath the siabs. The water then reappeared approximately 50
feet downstream and flowed over the remainder of the slabs. There
was grass and weeds growing through the joints between several of
the slabs at the lower end of the channel. Some minor cracking
was noted on the channel walls. The lower plunge pool was partially
filled with sediment and debris. Brush and weeds were growing in
this plunge pool as well. There was some debris around the inlet
to the lower plunge pool drain conduit. A spring was observed
bubbling up through the bottom of the lower plunge pool. This
spring was probably related to the underdrain pipes beneath the
spillway channel.

d. Low Level Inlets/Qutlets

These pipes were unobservable at the time of inspection. The
valves which control flow through these pipes are located in the
gatehouse on the crest of the dam. These valves are reported to
be operational. Mr. St. Clair of the Water and Sewer Department
said that all of the valves were operated approximately one month
before the Phase I inspection.

The concrete box outlet structure at the outlet end of the 42 inch
conduit was visible at the downstream toe of the embankment. This
outlet structure and the downstream pool appear to be in satisfactory
condition. There was a small strelm of water off the hillside which
was flowing over the concrete structure and into the pool.

e. Appurtenant Structures - Gatehouse and Diversion Pipe

Both tge gatehouse and diversion inlet pipe appeared to be in good
condition. Some small cracks were noted in the gatehouse concrete
walls.

f. Reservoir ]
There were no indications of soil instability in the reservoir area.

. _Downstream Channel
iﬁe channel below the outlet to the 42 inch blow-off pipe was

covered with brush and trees. It was about 15 feet wide and had
side slopes of 1 vertical on 1 horizontal.

EVALUATION OF OBSERVATIONS

Visual inspection revealed several deficiencies on this structure.
The following items were noted:

1. Trees, brush and weeds covering most of the embankment,
especially the lower portion of the downstream slope to the
right of the spillway, making a detailed inspection impossible.




One area of concentrated seepage at the downstream toe of
the slope approximately in line with the concrete gate house;

The overall wet and swampy conditions along the entire down-
stream toe of the higher embankment section;

Several points near the embankment - right abutment contact
where water was emerging and flowing off the slope;

Minor leakage through the upper portion of the concrete
spillway section;

Water flowing beneath the concrete slabs on the spiliway
discharge channel;

Grass and weeds growing through some of the joints between
slabs on the exit channel;

Debris and sediment in the lower plunge pool.




SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no formal operating proceudres for this dam. Water is

withdrawn from the reservoir as required. Water can be diverted
from the Saranac River into a small pond and then into Mead

Reservoir by means of an 18 inch conduit which outlets through

a concrete headwall located beyond the right end of the embank-
ment.

4.2 MAINTENANCE OF DAM

Normal maintenance of the dam is performed by the City of Platts-
burgh's Water and Sewer Department. The gates are operated
regularly and minor repairs are performed as required.

4.3 WARNING SYSTEM IN EFFECT

No apparent warning system for evacuation of downstream residents
is in effect.

4.4 EVALUATION
The operation procedures for this dam are satisfactory. Increased

maintenance efforts are needed to repair the deficiencies noted
in Section 3.

-10-




; SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed for this reservoir was made using
the USGS 7.5 minute quadrangle sheets for Morrisonvilie and West
Chazy, New York. The 6.39 square mile drainage area consists of
forested lands. The City owns or controls much of the watershed.
Relief in the drainage area ranges from steep (slopes of 12%-20%)
in the upper reaches to moderate (4%-7.5%) in the vicinity of the
reservoir. Hilltops within the watershed rise as much as 1000
feet above the normal reservoir level.

5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of the dam was
performed using the Corps of Engineers HEC-1 computer program,

Dam Safety version. This program uses the Snyder Snythetic Unit
hydrograph and the "Modified Puls" flood routing procedure. The
spillway design flood selected for analysis was the Probable. Max-
imum Flood (PMF) in accordance with the recommended guidelines of the
U.S. Army Corps of Engineers. The PMF event is that hypothetical
storm event resulting from the most critical combination of rainfall,
minimum soil retention and direct runoff that is considered reason-
ably possible for a particular watershed.

5.3 SPILLWAY CAPACITY

The dam has an ungated spillway section. For the purposes of this
analysis, it was assumed that there was no flow through the low level
inlet/outlet pipes. The spillway is 40 feet long with concrete abut-
ment walls at either end. The spillway was analyzed as a weir with

a discharge coefficient C, which varied from 3.2 to 3.72. The
effective length of the spiliway was reduced to account for the tur-
bulence caused by the abutments. The computed spillway capacity

for the water surface at the top of the dam is 2827 cfs.

5.4 RESERVOIR CAPACITY

The normal water surface in the reservoir is at or near the spillway
crest elevation. The impounded capacity for this elevation is 1228
acre-feet. Surcharge storage capacity between the spillway crest
(elev. 533) and the top of the emergency relief weir (elev. 540.5)

is 667 acre-feet which is equivalent to a direct runoff depth of 1.96
inches over the drainage area. The total storage capacity is 1895 -
acre-feet.

5.5 FLOODS OF RECORD.

No information was available regarding the maximum known flood.

-11-
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5.6

5.7

OVERTOPPING POTENTIAL

Analysis indicates that the dam does not have sufficient spillway
capacity to adequately discharge the outflows from the PMF. For
this storm, the peak inflow is 6580 cfs and the peak outflow is
6136 cfs. The analysis indicates that the emergency relief weir
segment of the embankment would be overtopped by all storms exceed-
ing 54% of the PMF. The higher main embankment section would be
overtopped by all storms exceeding 67% of the PMF.

For one~half of the PMF, the peak outflow is 2606 cfs. The maximum
water surface would be 0.42 feet below the crest of the emergency
relief weir.

EVALUATION

The dam does not have sufficient spillway capacity to discharge the
peak outflow from the PMF. The outflows from one-half the PMF

will not result in the dam or the emergency relief weir segment
being overtopped. Therefore, the spillway capacity of this dam is
rated as inadequate.

-12-
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SECTION 6: STRUCTURAL STABILITY

6.1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual inspection of this structure revealed several deficiencies which
affect the stability of this structure. Trees and brush covering most
of the embankment hampered the inspection. The area along the entire
downstream toe was wet and swampy. One area of concentrated seepage
was noted. This seep was approximately in-line with the concrete gate
house. Water was flowing out of the nearby hillside in several areas
immediately downstream of the embankment - right abutment contact.

b, Data Review and Stability Evaluation
No design information concerning the stability of either the earth
embankment section or the concrete spillway section was available. The

construction plans included cross sections of both segments as well as
limited foundation information.

A stability analysis of the spillway section was performed for this
report in accordance with the "Recommended Guidelines for Safety In-
spection of Dams". The results of the stability analysis are as follows:

Overturning Resultant in Sliding
Case Safety Factor Middle Third Safety Factor

a. Normal conditions, water
surface at spillway crest 1.58 No 1.12

b. Case a. plus ice
load of 5,000 1b/ft 1.14 No 0.81

¢c. 1/2 PMF Flow; Water surface
7.1 feet over spiliway 1.16 No 0.65

d. Water surface at top of
relief weir embankment section 1.14 No 0.64

e. Normal conditions with seismic
coefficient of 0.10 1.52 No 0.82

These analyses indicate that the spillway section is marginally stable
under normal conditions. The sliding safety factor for severe loading
condition such as ice loading or flood flows falls below 1.0, indi-

cating that the section would be unstable if subjected to these loads.

Further investigations are required to better assess the stability of
the spillway section. Subsurface explorations and concrete cores are

=13~
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required to obtain information about the structure, the foundation
conditions, and the effectiveness of the cutoff wall beneath the
spillway section. Stability analyses should then be performed using
this data. Based on the results of these analyses, the need for and
extent of modifications to the structure should be determined.

c. Seismic Stabilit
This structure is located in Seismic Zone 3. A seismic stability

analysis was performed assuming a seismic coefficient of 0.1. The
results of this analysis (shown on page 13)indicate that the safety
factors against sliding are below 1.0 when seismi¢ considerations are
included. Therefore, when modifications to the structure are made,
seismic stability criterial should also be met.

-14-
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a., Safet

The Phase I inspection of the Mead Reservoir Dam revealed several
deficiencies on the structure. One area of concentrated seepage

was noted at the downstream toe of the embankment. In addition,

the entire area beyond the dnwnstream toe was wet and swampy. Water
was flowing out of the hillside in several areas immediately downstream
of the embankment -right abutment contact. Visual inspection was
hampered by trees and brushwhich cover the entire embankment.

The structural stability analysis performed for the spillway section

of this dam indicates that safety factors are below recommended values

for all conditions studied. The sliding safety factor for severe |
loading conditions such as ice loading and flood flows indicates that |
the section would be unstable if subjected to these loads.

The dam does not have sufficient spillway capacity to pass the Probable
Maximum Flood (PMF). The outflows from one-half the PMF will not over-
top the dam or the emergency relief weir segment of the embankment.
Therefore, the spillway capacity has been rated as inadequate.

b. Adequacy of Information
The information available for the preparation of this report was fairly
complete and appeared to be reasanably accurate.

c. Need for Additional Investigations

Further investigation of the structural stability and seepage problems

on this dam are required. The structural stability investigations

should include subsurface explorations and concrete cores to obtain
information about the structure, its foundation conditions, and the
effectiveness of the cutoff wall beneath the spiilway section. This data
should then be incorporated into a detailed stability evaluation and,

if necessary, modifications to the structure should then be designed.

Investigations into the causes of the wet areas beyond the downstream
toe, with special emphasis on the one area of concentrated seepage,

are required. As a result of these investigations, methods of treatment
should be devised and implemented.

d. Urgenc

Investigatgons of the structural stability and seepage problems should
be commenced within 3 months of the date of notification of the owner.
Remedial measures deemed necessary as a result of these investigations
should be completed within 18 months. Other deficiencies noted on the
structures should be corrected within 12 months.

-15~
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7.2 RECOMMENDED MEASURES

].

2.

8.

Cut all trees and brush growing on the dam to permit a more
detailed visual inspection of the embankment.

Design and implement a method of treatment of the wet areas
near the downstream toe, especially the one area of concentrated
seepage.

Modify the spillway structure as necessary based on the structural
stability analysis.

Eliminate the minor leakage through the upper portion of the concrete
gravity section.

Remove grass and weeds growing through the joints between slabs
on the exit channel.

Remove debris and sediment in lower plunge pool on the exit channel,
also clear brush and trees growing immediately downstream of the
end of the plunge pool.

Seal the concrete slabs on the spiliway channel to prevent water
from flowing between cracks and under the slabs.

Develop an emergency action plan for the notification and evacuation
of downstream residents.
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PHOTOGRAPHS
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APPENDIX B

VISUAL INSPECTION CHECXLIST




33-15-3(3/30)

VISUAL INSPECTION CHECXLIST

1) Basic Data

a. General

Name of Dam MEﬂ_AﬁRESERVOIQ BAM

Fed. I.D. = __.2.-:57 DEC Dam No. 2‘88‘236
b River Basin _LA KE CHAMPLA//\/
Location: Town PLNTTS RURGH County C LiNTAA

Stream Name __M&AL 5@01{
Tributary of S ARANAC ElVg&
\ Latitude (N) 44°4394’ tongitude (W) 73° 30gu6:
‘- Tyoe of Dam EARTH wiv4 ConcReTe Core wace

Hazard Category Q

Date(s) of Inspection 6/!i/ﬁl
Weather Conditions gco Suany

. + . 4
Reservoir Level at Time of Inspection = © /Béﬁ_cow Set CREST

b. Insp.ection Personnel R. Qﬁkkgrvfsé& “ W. LP’W (.4

¢. Persons Contacted (Including Address & Phone No.)

GeoRge mfu-éﬂl, CrrtEngineee Gary ST Cear
Ciry Kacce Warer € Sewer berT,
PLaTTSBuRey N.Y. 1290] _ Man Miee ST FrarrsBures
(518\ 563-7730 (s1g) Sé€3-/I20
d. History:
Date Constructed (qZB Data(s) Reconstructed

Designer ME [CALE ¢ Eday ,_&°ST°N; Ma SS,
Constructed By &.LU ec Ponr STane Co,

owner CiTY oF PLATTSAURGH
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33-13-3(3/80)
2) Embankment
a. Characteristics
(1) Embankment Material GLRCIQAW&_' IMPERUIOULSOIL
Nergesr CenTer_
(2) cutoff Type CowecreTe Wace

(3) Impervious Core QQEQRGTE C°Q€ L\)ALL

(4) Internal Drainage System N°N£

{3) Miscellaneous

h. Crest
(1) Vertical Alignment SLIQN(_Y 'R&EGOLAQ oON R'c:a'r Ent- On Cé?r Ena
Crest DRups Gradoacer 76 Farm Recier Wigr= On e

(2) Horizontal Alignment SaTs EAcTaRY — CResT /s
SomzWwaT Narrow

(3) Surface Cracks NON;’_

(4) Miscellaneous _Tiqgg_¢ BRUSﬁ Ar LEF'T E’Vﬁ - A~ R/Gf‘/réfvﬁ

Roars Frum Larse Prng TRees Were Growmg aves Twe Tor
oF THhe Core Wace

e. Upstream Slope

(1) Slope (Estimate) (V:H) __| ON 2%

(2) Undesirable Growth or Debris, Animal Burrows /Rees € Brugw H
GRow.ng on Scars

(3) Sloughing, Subsidence or Depressions Scs4T Scour FReBLem
e 207 Bcvcwg_ch#r Exa o Serecway, Prosasey Uosen

/BV Wavg AeTion - Lacks EM&A/W(M:NT MAreriac Becswy
\W“z"‘” ArurmgnT WALLs — Ageur T/ swna on E/Twer Sibe oF
SPrLLWAY

i

i




Y

33-15-3(5/8C

/ /
(4) Slope Protaction 6//-(&/ QiP RAP -T_Q Aeour [ Ta 2’ Bcz_aw
Tue CRasT

(3) Surface Cracks or Movement at Toe U/(ORSERVAELE

d. Downstream Slope

(L) Slope (Estimate - V:H) B‘/@Q' S?{fP;E.SPsC/ALLf? Urrer FarT

(2) Undesirable Growth or Debris, Animal Burrows SUBSTAAT/A¢ TReE 4

Brusi CrowTx * Lower PirT o€ Stare (s Goveren Wirw Kuee Hisa
Qambos Linrg GRASS.- MAXEsS P&TA/LED INSPECT o4 TMPASSIBLE.

(3) Sloughing, Subsidence or Depressions _Ng EvdmNGE - TREES
aN Scere Are RetaTiveey StRAcuT~ Ng Sians of

ScePe MavamseNT

(%) Surface Cracks or Movement at Toe Nana MQTEB

(3 SeepageMO/NT of ConcenTRATED Seztrce NaTed
AT DownsTReam OE ImmesnTecy Raerow GATewause.

SuasTANTIAe CLearR Seepage Exirws [x One SeaT Rats

EsTmaTaA To Be (0-WGre/ M/ B
(6) Extermal Drainage System (Ditches, Trenches; Blanket) NQN&

(7) Condition Around Qutlet Structure chg SecrAss INTq POGL-
Mostc_.j W Ter Commis SFe Hiee SibE

(8) Seepage Beyond Toe ENT{RE A_Rg EGYGNA K5 (S L'JET
Aua. Swanpy

e. Abutments -~ Embankment Contact
SrteeP Convacr AT R6HT Asur~ Qureer STrRucTuRE s
Ar Twe Toe ' Tuwrs RR&a

- 4
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4)

(1) Erosion at Contact NONE MQTEQ

(2) Seepage Along Contact SgEPRGG QAR GQONNQ;(UATER 6T OF Nl sia€
Exiriacg At Severat Ponrs Becow The Bem ELevaTion
One Pomr s AT Base se Store £ Wprer Frows /ATO
Pronge Psoc.

Drainage System
a. Description of System NONE

b. Condition of System

¢. Discharge from Drainage System

Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,

Piezometers, Etc.)

NonE
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3) Reservoir

a.

b.

c.

slopes TReed To E0ge oOF Reservar = Cirr Canw TRoLS

Lane T Ence oF ReserveR~Lawe Primagi e SPRins FEBD~Lirres STREAS

fLaw.
Sedinditation  NaT RPPARENT

Unusual Conditions Which Affect Dam NQNE ~ ()Séﬁ 7_6 8&’ R QQ!AGE
AcrRsss Tor oF Sercuny Bur /T Ny Lansse Exisrs

6) Area Downstream of Dam

a.

d.

Downstream Hazard (No. of Homes, Highways, etc.) NY Rre 37‘/; NY Rre 3
Severac lomes Beway RTe 3 Ave Nams JosT Downs ream o Lam

Seepage, Unusual Growth EA(T/,QL AQEA Bevroxd A€ /S LQ_{T

Evidence of Movement Bevond Toe of Dam /VOA/E

Vs ’ 7/
Condition of Downstream Channel 6= (Q QGEP Q=20 lJJ/Qe'
Siae StaPes ofF (ans | Livgty, Wrrw BRusq ¢ TREES

7) Spillwav(e) (Including Discharge Convevance Channel)

Co/vggﬂe quwt’ S'F/écum}' S;ech/U = PAUED CGNCRg:T&' Ozsqngcg
Cuannet = & Prunse Paars Fag Excrsy Dissiparion

a.

General QRAU(TY SecTion - SATISCACTIRY = M,agR CRAGHS BN

AgormanT WALLs - Minor SPAcens on D.S. Cace - Same
Minar Secrase Tury ConcreTE Exyting  on Downsrradm
Eace 2 Feer Rasve CresT.

Condition of Swsmiwe Spillway = PAyed Drscunrrce Cuannee-
Somg Weebds € Grass Grooims THRo0GH JO/NTS 8& rwesnN
Scaas ~ Mungr CRAchk/ NG on CyannEe WALe

€Low FRrom Urrsr Pronge Fosc Bram Cuhmwncee Teowmes
Unsse Scass £ Re arpeariye Asost 597 bowy Sespe
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c. Condition of Discharge Conveyance Channel Gene RALLY SATSFACTORY
Peongg Paocw AT Ent of Cwanmec PArT ALy
Creeet Wirn Setiment € Degris, Bevenp Enbd
of Peonse Pace Twe Grouna Is Brusd & TRess

d. Structural Condition of Spillway Components
Some Cracks ¢ M naR SPALL 1M G OF CoNCRETE
ON_SPrcway Section ¥ DiscwAarce CwaAnmeL

8) LOW LEVEL INLETS/OUTLETS
a. General 3 INLET 'P/g._s_s_ “2 0074;7- P/pe's- Aec LEAQ

To_ OR Cram. GaATE House VAcyes I GATe Nouse

b. Condition of Inlets UNOBSeRVAssg

c. Condition of Outlets Maste ¥ Un 08servArce = Qar?
Concrele Qurier Strucrure Vs 8ce = APPaARED
T3 Be /n Saris€ac TarY CanairioN - Some SesPase
or Warar OeF Huesioe Ccowomic Aconsg QureseT
STRUCTULRE
‘?JS‘TQUCTURAL"C°V5”~€5 - In SPrecway SECTiaN




1)) Appurtenant Scructures (Power House, Lock, Gateshouse, Jther)

a. Description and Condition
‘_Cia:f_eyouse-' CONTMA{S CcNTRQJL MEC/JA/V/SN\ C’L
(neeT & Qureer Ppes - Concrere on Bory
INTERIOR, ¢ E'KTégm.LAPPa-ARs To Re Sn?zSF‘ACT@QY

Wiy oaney Minor Sureace Cracks

IR jnew Diversians Pree (Inceow) = Nean (waoce Far Prrc
Located AT Rigur EXD OF EMBANKmexT = CoxncreTe
in Goany Cobirany -  Prre Diverts WATeR
Coam SarAnAc River 7o A SmAce Pons A Tiep
Ta Mena ReservaR

11) Operation Procedures (Lake Level ﬁegulation):
Graviry Fep 247 Suepey Ling  Fram Cave Kavse T2
TRearment PLanT - Warer IS Wirnbrawn As ReQurepd
Nosmas Reservor Frucvarion Is 2°-37 Borins NaimeA
Very Bry Summer
M € 17 7
Akimum Huawar Cesap (s A8sur over Twe CresT

oF SPreLuyAY
Werer TREATMENT Pranr Mawwen |8 HNovrs Per DAY

Teearment Prant- (518} S63-1188




APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATIONS
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3

4)

3)

Top of Dam

T;.p of EmERGENC
esighliigir-Were

AREA~CAPACITY DATA:

¥ Raviee
T wWeiR

(Max. Design Pool)

Auxiliary Spillway

Crest

Pool Level with

Flashboards

Service Spillway

Crest

CHECKR LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

Elevation

(fr.)

S/

)

540,85

£330

X

Surface Area
(acres)

(08

i

A A

*¥ USGS Natom = Puan DATOm + 1667

LY
2)
3
&)
5)
6)
7
8)

DISCHARGES

Average Daily

Spilluay @ Maximum High Water~ 0P of dAm.

Spillway @ Design High Water 10P oF Recwrer WeR

Spillway @ Auxiliary Spillway Crest Elevation

Low Level Outlet 247 BLow eee P pg

Total (of all facilities) @ Maximum High Water

(Tep of Rewuer WraRr

Maximum Known Flood

At Time of Inspection

32-15-L( 3/80)

Storage Capacity

(acre-ft.)

(895

(228

volume
(cfs)




CREST: ELEVATION: 544,585
Type: EA@TA Wery Concpere Corg Wace
Width: (2 Fr Length: _ & 73 Fr
spillover _ConcreTe OGee SscTion
Location Near Rigy7 Enn of EmpANMENT
SPILLWAY:
SERVICE AUXILIARY
533,06 Elevation NOA/Aé_
Concrete - Mass Type Emsrgency Recige ez Emsamamenr
‘{/ Width SecTion sucs Fragasey Fare fF

Soatecren Vo OuerroppnNG
Type of Control

V/ Uncontroiled

Controlled:

Type
{Flashboards; gate)

Number

Size/Length

Invert Material

Anticipated Length
of operating service

Chute Length

Height Between Spillway Crest
& Approach Chaanel Iavert
(Weir Flow)

33-15-4(3/80)
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3
i HYDROMETEROLOG ICAL GAGES:
% Type : NONé

Location:

Records:

Date ~ A/g,/vé

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: NQ NE

Method of Controlled Releases (mechanisms):
Low Legyer Quriers - 297 Pire L54A1M§ 7o
Reiaw 6 F¢ ¥ 247 LATsrR Suppcy LinE

33-15-L4{3/20)
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DRAINAGE AREA: .39 So M3 4490 Acres

DRAINAGE BASIN RUNOFF CHARACTERISTICS:
Land Use - Type: FaRresT - Cl?"r QWA S Mosr oF B&AMMGE '4"-5'9

Terrain - Relief: STeap 1o Maobderare

Surface - Soil: QM.&CMC 774.4

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

Nane

Potential Sedimentation problem areas (natural or man-made; present or future)

Naone

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage: ]

NoONE

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

"Location: _NONE

Elevation:

Reservoir:

Length @ Maximum Pool (Miles)

Length of Shoreline (@ Spillway Crest) (Miles)

93-15-4(3/80;
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APPENDIX O
STABILITY COMPUTATIONS
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STRUCTURAL STABILITY ANALYSIS

This analysis was based on a cross section of the spillway
segment shown on the plans. A normal analysis was performed including
both overturning and sliding analysis. Since the foundation conditions
and the effectiveness of the cutoff wall was unknown, full uplift was
assumed at the upstream toe, decreasing to the tailwater pressure at
the downstream toe.

ANALYSIS CONDITIONS

1. Normal conditions; water surface at spillway crest

2. Same as #1 plus ice load of 5,000 pounds per linear
foot.

3. 1/2 PMF; water surface 7.1 feet over the spillway
crest

4. Flood flows; water surface 7.5 feet over the spiliway
crest (at top of relief weir embankment segment)

5. Seismic conditions - water at spillway crest with seismic
coefficient of 0.1.




STABILITY ANALYSIS PROGRAM - VIORK SHEET ;

INPUT ENTRY ANALYSIS CONDITION i
. . } 2 3 4 5 .
Unit Weight of Dam (K/ft3) 0 375 3i< T EE 513 ’
. 2 . :
Area of Segment No. 1 (ft<) ’ 1 35 15 15 15 35 :
Distance from Center of Gravity 2 1733 ,
of Segment No. 1 to Downstream 1733 1733 11733 1 17.33 l
Toe (ft) 5
Area of Segment No. 2 (ft2) 3 5035 5025 |S225|5338 $4.35 c
Distance from Center of Gravity 4 45 <3 “5 {5 .5 f
of Segment No. 2 to Downstream o |
Toe (ft) !
Area of Segment No. 2 (ft?) 5§ 57 57 57 57 57 '
Distance from Center of Gravity . 6 1.5 I, 5 .8 (s (s
of Segmunt No. 3 to Downstream .
Toe (ft)
Base Width of Dam (Total) (ft) 7 20 20 29 A 20
Hetght of Dam (ft) 8 19 4 9 2 9
Ice toading (K/L ft.) 9 - $.C — - | =
Coefficient of Sliding 10 0.65 |0.65 [c€5 {065 |63
Unit Maisht of Soil (K/ft3) ’ h
o {dedunt 387 . 1N 0.055 }35.085 | Q.85 1oss | Q88
Active Soil Coefficient -~ Ka 12 0,24 Jo.ee JQoRYjQevi LW
Passive Soil Coefficient - Kp 134, {/ RN TE DY LN B P /!
Height of Water over ' ' 14 — —_ 7.1 7.5 _
- Top of Dam or Spillway (ft) s
Height of Soil for Active Pressure (ft) 15 |6 16 (6 g 14
Height of Soil for Passive Pressure {ft) 16 0.63 0.63 | 0.631¢c. 031763
Height of Water in Tailrace Channel (ft) 17 <& 2 5 5 2
" Weight of Water (K/ft3) 18 0.0629 0.9624 dg24y].062¢ [3.062Y
Area of Segment No. 4 (ft?) 19 925 929 |9:¢ (925 |92 5

pistance from Center of Gravity of

Segment No. 4 to Downstream Toe (ft} 20 (.67 667 16671657 6.67
Height of lce Load or Active Hater (ft) 46 (€ 4 |4 a 7
(does not include 14) .
Seismic Coefficient (g) 50— - - I
RESULTS OF ANALYSIS

Factor of Safety vs. Overturning  [58

e Lty sz
Distance Froff Toe to Resultant (.53 24 2631241 |67
Factor of Safety'vs. Sliging _ (12 |0.8] |0.65)046y 032

— D ST PR e

W |
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